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(57)Abstract: 

PROBLEM TO BE.SOLVED: To protect a gate oxide film 
against breakdown due to charge up damage by reducing 
inflow of plasma electrons, generated at the time of 
depositing a thin film by sputtering, to a semiconductor 
substrate. ' 

SOLUTION: In a process for making contact holes 23 in 
an insulation film 22 and depositing a barrier conductor 
film 24 on the surface of the insulation film 22 including 
the inside of the contact holes 23 by sputtering, means 
for reducing inflow of plasma electrons to a 
semiconductor substrate 1 is employed for depositing 
the barrier conductor film 24, As the means for reducing 
inflow of plasma electrons to the semiconductor 
substrate 1 , a collimation sputtering system or a long 
throw sputtering system is employed. 
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* NOTICES *. 

JPO and NCIPI ar-e not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. . * ' 

3.1n the drawings, any words are not translated. ' 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the semiconductor integrated circuit equipment 
which includes the 1st and 2nd sputtering processes in order, and is characterized by said 1st • 
sputtering process being the sputtering method which controls the inflow to said semi-conductor 
substrate of the electron generated in sputtering in case the conductive film is deposited on the 
front face of the insulator layer deposited on the principal plane of a semi-conductor substrate 
after puncturing a connection hole. 

[Claim 2] (a) the process which deposits the 1st conductivity film on the front face of the 
insulator layer which deposited on the principal plane of a semi-conductor substrate by the 
sputteririg method after puncturing a connection hole, and (b) — the manufacture approach of 
the semiconductor integrated circuit equipment characterized by to deposit said 1 st conductivity 
film on the sputtering conditions which control the inflow to said semi-conductor substrate of 
the electron generated in sputtering including the process which deposits the 2nd conductivity 
film on the front face of said 1 st conductivity film. 

[Claim 3] (a) After puncturing a connection hole on the front face of the insulator layer 
deposited on the principal plane of a semi-conductor substrate, The process which deposits the 
1st conductivity film by the sputtering method, the process which deposits the 2nd conductivity 
film on the front face of the 1st conductivity film of (b) above, An implication and said 1st 
conductivity film The collimation sputtering method, The manufacture approach of the 
semiconductor integrated circuit equipment characterized by depositing by the sputtering 
method which made it the discharge-gas-pressure force conditions controlled or prevented for 
the electron generated in the long slow sputtering, method or sputtering to flow into said semi- 
conductor substrate. 

[Claim 4] (a) It is the manufacture approach of the semiconductor integrated circuit equipment 
which includes the 1st and 2nd sputtering processes in order, and is characterized by for said 
1st sputtering process to be the sputtering method which controls the inflow to said semi- 
conductor substrate of the electron generated in sputtering in case the conductive film is 
deposited on the front face of said insulator layer containing said plug after forming a plug in the 
insulator layer deposited on the principal plane of a semi-conductor substrate. 
[Claim 5] (a) After forming a plug in the insulator layer deposited on the principal plane of a . 
semi-conductor substrate, The process which deposits the 1st conductivity filni on the front 
face of said insulator layer containing said plug by the sputtering method, (b) Said 1st 
conductivity film is the manufacture approach of the semiconductor integrated circuit equipment 
characterized by depositing on the sputtering conditions which control the inflow to said semi- 
conductor substrate of the electron generated in sputtering including the process which deposits 
the 2nd conductivity film on the front face' of said 1st conductivity film. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
preoisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] . 
[0001] 

[Field of the Invention] About the manufacturing technology of semiconductor integrated circuit 
equipment, by the sputtering method which used the plasma, especially this invention is applied 
to the manufacturing technology of the semiconductor integrated circuit equipment which a thin 
film deposits, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] In the thin film formation process of semiconductor integrated 
circuit equipment of having MISFET (Metal Insulator Semiconductor Field Effect Transistor), as 
for most about the membrane formation performed by the sputtering method, the magnetron 
sputtering method has been used for improvement in the speed of thin film formation for 
. example as indicated by November 22, 1991, "1992 Edition VLSI manufacture and a testing- 
device guidebook" of Kogyo Chosakai Publishing Issue, and p84-p93. 

[0003] Since the current magnetron sputtering method has the thing of the system which the 
plasma can generate and form with mainly comparatively low gas pressure in use and the (a) low 
battery and the ideal discharge property of a high current are acquired Since the atom by which 
(b) spatter whose sputtering effectiveness per power consumption improves is carried out 
reaches efficiently the semi-conductor substrate countered and arranged Since the collision of 
the electron to (c) semi-conductor substrate in which membrane formation at a high speed is 
possible can be reduced, the rise of the temperature of a. semi-conductor substrate is reduced 
[OOoi"^^^ description of ** in which membrane formation at low temperature is possible. 

[Problem(s) to be Solved by the Invention] However, this invention persons found out producing 
the following problems in the Prior art which deposits a thin film by the magnetron sputtering 
method for using plasma equipment. 

[0005] That is, the electron in the plasma flows on a semi-conductor substrate so that the 
magnetic field of a magnet may be met. This electron that flowed is accumulated in a semi- 
conductor substrate, and the potential difference arises in the part into which the electron of a 
semi-conductor substrate flows, and other parts. When the current (damage current) resulting 
from this potential difference flows a semi-conductor substrate, the gate oxide of MISFET 
formed on the principal plane of a semi-conductor substrate may break or deteriorate. 
Therefore, it is necessary to cope with the sputtering system which uses the plasma and to use 
the spatter chamber and process which check the inflow to an electronic semi-conductor 
substrate. 

[0006] The purpose of this invention is to offer the technique which deposits a thin film by the 
sputtering method using the plasma, without destroying or deteriorating the gate oxide of 
MISFET. 

[0007] The other purposes and the new description will become clear from description and the 
scpPjTiPanying drawing of this specification along [ said ] th is invention : . 



explained among invention indicated in this application 

[0009] That is. in case this invention deposits the conductive film on the front face of the 
msulator layer deposited on the principal plane of a semi-conductor substrate after puncturing a 
connect,6n hole, the 1 st and 2nd sputtering processes are included in order, and said 1st 
sputtenng process ,s the sputtering method which controls the inflow to said semi-conductor 
substrate of the electron generated in sputtering semi conauctor 

[0010] Moreover, said 1 st conductivity film deposits including the process which deposits the 1 st 
conductivity film by the sputtering method, and the process which deposits tTe 2nd <Ln^^^^^^^ 
film used as the ma,n conductive layer on the front face of said 1 st conductivity film on the 
sputtering conditions which control the inflow to said semi-conductor sTstrIr/nf7h! . 
generated In sputtering after this invention's puncturing a connlttn ho~ tfof" 
fSonl M '^y^^^^jr""^ °" principal plane of a semi-conductor substrate. 
[001 1 Moreover, sa.d 1 st conductivity film is deposited by the collimation sputtering method 
including the process which deposits the 1 st. conductivity film by the sputtrnrr^ethod and the 
oT .'^^P^f ^^he 2nd conductivity film used as the main conductive !ayer on the fron^^ 
Zol o th '\T r J puncturing a connection hofe on the front 

fom ?1 M '^r' ^"''f""^ °" '''■'""'P^' °^ ^ semi-conductor substrate 

[0012] Moreover, sa.d 1st conductivity film is deposited by the long slow sputtering method 
including the process which deposits the 1 st conductivity film by the spuSrinrmfthod .nd th. 
L°e"oTs^d -r^-^'-^V film used as' the mL conSl^er on^^ 

Zrl "'^r*""?' ^'"^ ^^^^ '^'^ s puncturing a connection hole on the front 

roo^l M Z °" ^'''"''•P^' of ^ semi-conductor substrate 

after h^Jn'^"';' conductivity film by the sputtering method 

d^oos t^d on t';^^" ' puncturing a connection hole on the front face of the insulator llyer 
deposited on the principal plane of a semi-conductor substrate, It is a thing including the 
process which ^deposits the 2nd conductivity film used as the main conductiriayt on the front 
face of said 1st conductivity film. Said 1st conductivity film In order to prevent the e^ec^ron 
Sod of rh'Tr"^''°"'"^ "'° semi-conductor substrate, it deposits by the spattering 

r he time a'c^ TT'"^"'"''!"''" °' least 4 times ormore 

rnn!^.i » ^^^^""^ electron reaches a semi-conductor substrate 

s?ViH°T-T%?^'u ^'1"^°"^"^*'^'*^ ^'"^ is deposited including the process which deposits the 
1st conductivity film by the sputtenng method, and the process which deposits the 2nd 
conductivity film used as the main conductive layer on the front Tace ofsa^ st conductivity 
film by the sputtering method under the conditions which made temperature of said sem^ 
trfrdnt'face of t? ''''' f^T T '^^^ ^''^^ '^'^ '"^^"^'^'^ puncturing a con ectio hole on 
substrate ^^""^ ^^"^ °" '^'^"^ °^ ^ ^emi-conductor 

[0015] Moreover, in case this invention deposits the conductive film on the front face of said 

orin'l^:;' 'r'""'"" '"'.'""^ '""'^ '^--"'"^ ^ P'"^ - layer C^ted on tl^l 

Tn orT^ "^ T t 1 ?"^'-^°"<^"=tor substrate, it includes the 1 st and 2nd sputtering processes 
m order, and sa.d 1st sputtering process is the sputtering method which controls ihe^nflow to 
mm ^"bstrate of the electron generated in sputtering. ' *° 

L0016J Moreover, the process which deposits the 1st conductivity film on the front f«n*. nf c«!M 
msulator layer containing said plug by the sputtering method after th" invention forms a plug in 
the insu ator layer deposited on the principal plane of a semi-conductor subsVrate Said 1st 
conductivity film is deposited including the process which deposits the 2nd crductllty f^m 
used as the mam conductive layer on the front face of said 1st conductiXTm on tl^^^ 
Si^s^'r rin^"^ semi-conductdr subst^rai^ ^f^t^e^lectron 

i^iVJ >^ 'I "''T"* generated at the time of sputtering flowing into 

a gate electrode through a connection hole in case the conductive film is deposited atThe l st 

TnS T "^^. 'r'^''^ '^^^^ ^ — accorSinTto above- 

S rof a se'r. h' r arising in the part into which the 

electron of a sem.-conductor substrate flows, and other parts. Consequently, since the current 
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(charge-up damage current) resulting from said potential difference can nr^v^r^t a • • ^ 
.emi-conductor substrate, the destruction or degradationTt^e g^te ox^^^^^^^^^^^ 
deoendab^t ''t' °' f " semi-conductor substrate can be p 'evented and the y^!d and 
Tnm^l M semiconductor integrated circuit equipment can be raised 

L0018J Moreover, even said semi-conductor substrate can make it harW tn ro«^h i 

[0019] Moreover, according to above-mentioned this invention the amount v«l„« of ^ 
since the spluttering method is used and deposited, in case Te ^ate ox"e o^^^^^^ 
the 1st conductivity film on the insulator layer which contains a conne,^tion hole 1^^^^ 

[0020] 

[Embodiment of the Invention] Hereafter the eestalt of nnora+i«„ «f 4.u- ' • 

a detail based on a drawio.. In addition, in the^ottl dfa^fex^^ir^^hT-s^tr' 

[0021] (Gestalt 1 of operation) The gestalt 1 of this operation applies this invention to thp 

„ 

[0023] First, as shown in drawing 1. . the semi-conductor s^ibs^^l which con sists of sinde 

of an isolation slot at a next process (biscuit ware) the silicon o^iH*. f. JTo f ,/ the interior. 

[0024] Then, after forming a slot with a depth of about 350nm in the semi-conductor substrata 1 
of a componen isolation region by the dry etching which used the silico'nrride fi m as the 
mask, in order to remove the damage layer produced in the wall of a slot by etch^^the sLi 
conductor substrate 1 is heat^reated at about 1000 degrees C and th. thl ? J I? . 

of about lOnm of thickness is formed in the wall of a slof ^'^'^ ^ 

L0025] Then in order to deposit the silicon oxide film 6 of about 380nm of thickness with a CVD 

ar:;orfre"u~^^^^ 

bX,tdTJr^ tt i^t^LT^ar - --i- -:^si,ic:„":"^x a 

t0026] then, the field which fornns the n channel mold MISFET of the semi-conductor substrate 
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1 after removing the silicon nitride film which remained on the active region of the semi- 
conductor substrate 1 by the wet etching using a heat phosphoric acid — B (boron) — an ion 

Mfcccx" ^''S'T"^ ~ " ^^'^ ^'''^^ ^^'"'"^ ^ 7 and forms the p channel 

[JSno-r'^ir ~ P ^Lynn) -- an . ion implantation - carrying out - n mold - a well 8 is formed. 
L0027 then, p mold ~ a well 7 and n mold — the semi-conductor substrate 1 after removing 
the silicon oxide fflm of each front face of a. well 8 using the penetrant remover of HF (fluoric 
acid) system ~ wet oxidation ~ carrying out — p mold ~.a well 7 and n mold ~ pure gate 
oxide 9 of about 3.5nm of thickness is formed in each front face of a well 8. 
[0028] Next, the non dope polycrystalline silicon film of about 90-1 OOnm of thickness is 
deposited with a CVD method on the semi-conductor substrate 1. Then, using the mask of an 
ion notes necessity, the ion implantation of the P (Lynn) is carried out to the non dope 
polycrystalline silicon film of the upper part of a well 7 p molds, and n mold polycrystalline silicon 
film IS formed. Furthermore it continues, the ion implantation of the B (boron) is carried out to 
the non dope polycrystalline silicon film of a well 8 n molds using the mask of an ion notes 
necessity, and p mold polycrystalline silicon film is formed. 

[0029] Next, the photoresist film is used as a mask and dry etching of n mold polycrystalline • 
silicon film and the p mojd polycrystalline silicon film is carried but. 15n of gate electrodes of the 
n channel mold MISFET which consists of n mold polycrystalline silicon is formed in the upper 

M,?ci-r J?^ ^ °^ ^ ^ P ^"^ sate electrode 15p of the p channel mold 

Mlbi-ET which consists of p mold polycrystalline silicon film is formed in the upper part of the 
gate oxide 9 of a well 8 n molds. The gate length of 1 5n of gate electrodes and gate electrode 
lop IS 0.25 micrometers. 

[0030] Next, after removing the photoresist film used for processing of the gate electrodes 15n 
and 15p, n-mold semiconductor region 16 is formed in a well 7. p mold — a well 7 ~ n mold 
impurity (Lynn), for example, P. ~ an ion implantation ~ carrying out ~ p mold of the both 
sides of 15n of gate electrodes ~ n mold ~ a well 8 ~ p mold impurity (boron), for example B. 

an ion implantation ~ carrying out ~ n mold of the both sides of gate electrode 1 5p ~ p- ' 
mold semiconductor region 1 7 is formed, in a well 8. . 

[0031] next, the semi-conductor substrate 1 top ~ the silicon oxide film of about lOOnm of 
thickness - a CVD method ~ depositing -- reactive ion etching (RIE) — the sidewall spacer 18 
IS formed in 15n of gate electrodes of the n channel mold MISFET. and each side attachment 
wall of gate electrode 1 5p of the p channel mold MISFET by carrying out anisotropic etching of 
this Silicon oxide film using law. then, p mold — a well 7 ~ n mold impurity (arsenic) for 
example. As. ~ an ion implantation -- carrying out ~ n+ mold semiconductor region 19 (the 
source, drain) of the n channel mold MISFET ~ forming - n mold - the ion implantation of p 
mold impurity (boron), for example, the B. is carried out to a well 8, and p+ mold semiconductor 
I'^pfi??. .. . source, drain) of the p channel mold MISFET is formed. Thereby, the source of 
mTccL^^ P'^'"^ structure and a drain field are formed in each of the n channel mold 

■5.L^r-™^ ^ ""^'"^ "VIISFET. and the n channel mold MISFETQn and the p channel 

mold MISFETQp are completed. 

[0032] Next, the titanium film is deposited ail over the semi-conductor substrate 1 using the 
sputtering method. Then, by carrying out annealing (the 1st annealing) of the semi-conductor 
substrate 1 at the temperature of about 650-700 degrees C among nitrogen-gas-atmosphere ' 
mind, the interface of the interface of the gate electrodes 15n and 15p and the titanium film and 
the source, and the drain field (the n+ semiconductor region 1 9. p+ semiconductor region 20) and 
said titanium film is made to produce a silicide-ized reaction, and the titanium silicide film 21 is 
formed. 

[0033] Next, the silicon oxide film is deposited with a CVD. method on the semi-conductor 
?U ^ ^' ^""^ 3" insulator layer 22 is formed by carrying out flattening of the front face using 
the CMP method. Furthermore, a photolithography technique is used for an insulator layer 22 
and the connection hole 23 is punctured. ' ' 

[0034] Then, sputter etching of the front face of the insulator layer 22 including the interior of 
the connection hole 23 is carried out, and the natural oxidation film formed in the front face of 
the front face of the insulator layer 22 including the interior of the connection hole 23 is 
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. removed. The electric resistance between the plug 26 formed in the interior of the connection 
hole 23 in a next process of this sputter etching and the titanium silicide filrh 21 of the pars 
basilaris ossis occipitalis of the connection hole 23 is reduced. 

[0035] next, barrier whose thickness is about 50nm.on the front face of the insulator layer 22 
including the interior of the connection hole 23 as shown in drawing 2 , such as titanium nitride, - 

- a conductor — the film (the 1st conductivity film) 24 is deposited, this barrier — a conductor 

— if the sputtering system of the common parallel monotonous mold to deposition of the film 24 
is used, since the distance between a target and a semi-conductor substrate is small, the 
potential difference will arise in the part into which the plasma electron generated at the time of 
sputtering flows into this titanium silicide film 21 through the connection hole 23, and the 
electron of the semi-conductor substrate 1 flows, and other parts. Consequently, the current 
(charge-up damage current) resulting from the potential difference may flow the semi-conductor 
substrate 1. and destruction or degradation of gate oxide 9 may occur, then, the collimation 
sputtering system shown in drawing 3 in the gestalt 1 of this operation or the long slow 
sputtering system shown in drawing 4 — using — the barrier — a conductor — the film 24 is 
deposited. Since the distance between a target and the semi-conductor substrate 1 can become 
large compared with the common sputtering system of an parallel monotonous mold and a 
collimation sputtering system and a long slow sputtering system can decrease the inflow of a up 
to [ the semi-conductor substrate of the electron in the plasma in equipment ] . they can 
prevent charge the titanium silicide film 21 with a plasma electron through the connection hole 
23 , and can prevent the destruction or degradation of gate oxide 9 by the charge-up damage 
current . 

[0036] moreover, a plasma electron flows into the titanium silicide film 21 through the 
connection hole 23, and destruction of the gate oxide 9 by' the charge-up damage may take 
place — the barrier — a conductor — it is the moment the film 24 begins to accumulate, the 
barrier — a conductor — after the film 24 accumulates- to some extent, a plasma electron 
moves in the inside of the film of the front face of the semi-conductor substrate 1 deposited so 
that the potential difference within the field of the semi-conductor substrate 1 might be negated, 
and is not charged in the gate electrodes 15n and 15p. Therefore, since destruction of the gate 
oxide 9 by the charge-up damage can be prevented, the sputtering method used for deposition 
of the conductive film 25. 28, and 29 formed at a next process is not limited to collimation 
sputtering or long slow sputtering. 

[0037] It could judge quantitatively that the incidence rate (percent defective) of gate oxide 
destruction becomes low, so that the distance between a target and a semi-conductor substrate 
became large as shown in dr awing 5 when this invention persons investigated the relation 
betweeh the distance between the target at the time of sputtering, and a semi-conductor 
substrate, and the incidence rate (percent defective) of gate oxide destruction by experiment. 
For example, although it will flow on a semi-conductor substrate so that there may be an 
electron in the plasma along the magnetic field of a magnet when the distance between a target 
and a semi-conductor substrate is 52mm as shown in drawing 6 When the distance between a 
target and a semi-conductor substrate is 62mm, and the distance between a target and a semi- 
conductor substrate was extended, in the location in which the semi-conductor substrate is 
installed, the effect of the magnetic field of a magnet can become small, and can decrease the 
inflow of a up to [ the semi-conductor substrate of the electron in the plasma ]. Setting in the 
gestalt 1 of this operation, the plasma in the chamber of a collimation sputtering system or a 
long slow sputtering system and the distance L between senii-conductor substrates are about 
10cm. Therefore, it becomes possible to reduce further the inflow to the semi-conductor 
substrate 1 of the electron leading to a charge-up damage rather than the time.of L being 62mm, 
and destruction of the gate oxide 9 by the charge-up rise damage can be further controlled or 
prevented rather than the time of L being 62mm. 

[0038] In addition, collimation sputtering is the technique of putting in the disk by which the hole 
opened between a target and a semi-conductor substrate originally, cutting the slanting 
component of the particle by which the spatter was carried out, and raising directivity. Moreover, 
long slow sputtering is the technique of raising. directivity by extending the distance between a 
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target and a semi-conductor substrate, as the component of the perpendicular direction of the 
substratt^ ^ ""^'"^"^ originally deposited on a semi-conductor 

[0039] next/it is shown in drawing 7 — as ~ said barrier — a conductor — the interior of said 
connection hole 23 is embedded on the front face of the film 24. for example, the conductive L 
(the 2nd conductivity film) 25. such as a tungsten, is deposited on it. Deposition of this 
rMATCrtu^a^W) ^''^ "^-^^^ "^^^hod (equipment:, for example. 

[0040] next, it is^shown in drawing 8 as ~ the barrier on insulator layers 22 other than 
connection hole 23 -- a conductor - the film 24 and the conductive film 25 are removed for 
example, by the CMP method, and a plug 26 is formed. 

[0041] Next, as shown in drawing 9 , all over the semi-conductor substrate 1. a coilimation 

o!""^ Sputtering System is used, for example, the conductive film (the 
1st conductiv^y film) 27, such as titanium nitride, is deposited. Since the conductive film 27 is 
nT.T r ^ spattering system or a long slow sputtering system and it becomes 

possible [ reducing the inflow to the semi-conductor substrate 1 of the electron which can 
prevent a plasma electron flowing into a plug 26, and causes a charge-up damage 1 it can 
prevent the gate oxide 9 by the charge-up rise damage breaking » . . 

[0042] Then, the conductive film (the 2nd conductivity film) 28, such as aluminum., is deposited 
on the front face of the conductive film 27. Furthermore, the conductive film 29, such as 
titanium nitnde. is continuously deposited on the front face of the conductive film 28. In case 
this conductive film 29 carries out patterning of the conductive film 27, the conductive film 28 
and the conductive film 29 according to a photolithography process, it has the function which ' 
prevents the. scattered reflection of light. Deposition of the conductive film 28 and the 
conductive film 29 is a coilimation sputtering system and parallel monotonous mold magnetron 
sputtering systems Endura other than a long slow sputtering system, for example, AMAT It 
carries out by the sputtering method using HP. m , ■ . il 

[0043] Next as shown in drawing 10 . the conductive film 27. the conductive film 28 and the 
rnZ^Tlr. u [""^f ^ dry etching technique, and wiring 30 is formed. 

[0044] Next, as shown m drawing 1 1 . according to the process explained using drawing 1 - 

'^r^^ the same process, an insulator layer 31. the connection hole 32, a plug 33 and 
wiring 34 are formed, and the semiconductor integrated circuit equipment of the gestalt 1 of this 

S^aTa muftil^yer ^'""^ "PP^*" °^ ^'""S 

[0045], According to the manufacture approach of the semiconductor integrated circuit 
equipment of the gestalt 1 this operation, since destruction of said gate oxide 9 by the charge- 
up rise damage can be prevented, the yield and dependability of semiconductor integrated circuit 
equipment can be improved. e>a«.cu oirGun: 

[0046] (Gestalt 2 of operation) the barrier [ in / in the manufacture approach of the 
onrr«tionT'°'' ''"""^^Tl^ equipment of the gestalt 2 this operation / the gestalt 1 of said 

operation J -- a conductor - on the occasion of deposition processing of the film 24 and the ■ 
conductive film 27. the sputtering method of another low damage conditions is used. Since other 
processes and members are the same as that of the gestalt 1 of said operation, the explanation 
^bout the same process as them and a member is omitted '"•«ttion 
[0047] The manufacture approach of the semiconductor integrated circuit equipment of the 
gestalt Z this operation is explained using drawing 1 2 - drawing 1 4 

[0048] The process of the manufacture approach of the semiconductor integrated circuit 
equipment of the gestalt 2 this operation explained using drawing 1 in the gestalt 1 of said 
operation is the same. 

[0049] then, the front face of the insulator layer 22 which includes the interior of the connection 
hole 23 as shown in drawing 12 which expanded the connection hole 23 neighborhood ~ for 
example, barrier such as titanium nitride. ~ a conductor ~ film 24a is deposited, this barrier ~ 
Ihirh th 7 ^'"^ 24a s deposited with the sputtering system which has the chamber from 
which the distance (T/S) between a target and the- semi-conductor substrate 1 is set to about 
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5cm (1st sputtering process), this invention persons investigated the pressure of the argon gas 
at the time of sputtering which does not destroy gate oxide 9 at the time of T/S=5cm by 
experiment. Consequently, as shown in drawin gJ3 . when carrying out the pressure of argon gas 
to more thah.about 7 mTorr(s) (**0.931Pa). since even the semi-conductor substrate 1 stops 
being able to arrive easily and the plasma electron stopped being able to flow into the titanium 
silicide film 21 easily in order to repeat an argon atom and a collision and to melt, by the time it 
reaches the semi-conductor substrate 1, it became clear that destruction of the gate oxide 9 by 
the charge-up damage does not occur. At this time, the electron in the plasma in a chamber is 
expressed with c (time), then c=L/lambda in the count which will collide with an argon by the 
time It reaches a semi-conductor substrate. Here, it is L=T/S (cm), and lambda is an electronic 
mean free path and is expressed with lambda=10-2/P (cm). P is the pressure (a unit is Torr) of 
argon gas. P from which c becomes 3.5 times on count; and c becomes 4 times or more in fact 
since gate ox.de is not destroyed [ according to investigation of this invention person ] in the 
conditions from which P becomes more than about 7 mTorr(s) (**0 931 Pa) in the case of 

rf.T ~ ^ ^^"^"^^O'' - what is necessary is just to deposit film 24a the 

^Zll . V °P«^f' °" setting ~ the barrier ~ a conductor - P at the time of depositing 
filrr, 24a is taken as about 8 mTorKs) (**1 .064Pa). moreover, the gestalt 1 of said operation - 
setting ~ the barrier -- a conductor— it is the moment it begins.to form membranes on the 
front face of the insulator layer 22 including the interior of the connection hole 23 that 

^^^^ ^ charge-up damage may take place by the sputtering 

rnethod for the reason which the process which deposits the film 24 explained by the way and 
the same reason, the gestalt 2 of this operation ~ setting ~ the barrier ~ a conductor -- the' 
thickness of film 24a -- for example, the barrier - a conductor ~ the thickness of film 24a and 
rlf^^'r, ~ f °°"ductor ~ since it carries out to about about 1 of total value 
with the thickness of film 24b / 10 and the total value is about 50nm — the barrier — a 
conductor -- the thickness of film 24a may be about 5nm preferably. In addition that what is 
necessary is just to set up P so that c may become 4 times or more in other than T/S=5cm 
since It IS c=L/lambda. L=T/S, and lambda=10-2/P, it can be referred to as P=cx10-2/L 4 can 
be substituted for c, the concrete numeric Value of L can be. substituted, and the minimum value 
or P can be calculated. 

[0050] next it is shown in drawing_l4 ~ as - said barrier - a conductor - the front face of 
film 24a ~ for example, barrier, such as titanium nitride, ~ a conductor ~ film 24b — about 
I t ~ '^^P^^'*'"^ — said barrier ~ a conductor ~ film 24a and said barrier ~ a conductor ~ 
the barrier whose thickness film 24b is doubled and is about 50nm — a conductor — it 
considers as the film 24. the barrier ~ a conductor ~, deposition of film 24b ~ the sputtering 
method ~ using -- said barrier ~ a conductor ~ a pressure lower than the argon gas pressure 
when depositing fi|m 24a - depositing (2nd sputtering process) - said barrier ~ a conductor - 

you may deposit by the argon gas pressure when depositing film 24a, and the pressure below 
comparable. w 

[0051] Then after forming a plug 26 at the process explained using drawing 7 and drawing 8 in 
the gestalt 1 of ^aid operation, and the same process and depositing an insulator layer 31 the 
conductive film 27, such as titanium nitride, is deposited by the sputtering method all over the 
semi-conductor substrate 1. this time ~ the gestalt 2 of this about 5nm operation of the 
beginning of said conductive film 27 ~ setting ~ .said barrier ~ a conductor ~ it deposits on 
the same conditioris as the conditions when depositing film 24a, and can prevent said gate oxide 
y by the charge-up rise damage breaking, moreover, said all conductive film 27 — said barrier — 
a^conductor — you may deposit on the same conditions as the conditions when depositing film 

?«°^^iTu^"' "^'"'"S 30 is formed by depositing and carrying out patterning of the conductive film 
28 and the conductive film 29 at the process explained using drawing 9 and drawing 10 in the 

gestalt 1 of said operation, and the same process. 

[0053] then, after forming an insulator layer 31 and the connection hole 32 at the process 
explained using ^rawingJJ. in' the gestalt 1 of said operation, and the same process, according to . 
said plug 26 explained in the gestalt 2 of this operation,, and the formation process of said wiring 
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30 and the same process, a plug 33 and wiring 34 are formed and the semiconductor integrated 
circuit equipment of the gestait 2 of this operation is manufactured. 
[0054] (Gestait 3 of operation) the barrier [ in / in the manufacture approach of the 
semiconductor integrated circuit equipment of the gestait 3 this operation / the gestalten 1 or .2 
of said operation ] -- a conductor — the sputtering method of still more nearly another low 
damage conditions is used for deposition of the film 24 and the conductive film 27. Other, 
processes and members are the same as that of the gestalten 1 or 2 of operation, and the 
explanation about the same process as them and a member is omitted. 
[0055] The manufacture approach of the semiconductor integrated circuit equipment of the 
gestait 3 this operation is explained according to drawing 1 5 . The process of the manufacture 
approach of the semiconductor integrated circuit equipment of the gestait 3 this operation 
explained using drawing 1 in the gestait 1 of said operation is the same. 

[0056] then, the front face of the insulator layer 22 including the interior of the connection hole 
23 for example, barrier, such as titanium nitride, — a conductor — film 24a — parallel 
monotonous mold magnetron^siputtering system Endura, for example, AMAT, It deposits by the 
sputtering method using HP. It turned out that relation (it is a source from the 1 996 spring Japan 
Society of Applied Physics (Toshiba data)) between the amounts Qbd (C/cm2) of charges in 
case the temperature and gate oxide of the semi-conductor substrate 1 break as shown in 
drawing 1 5 is, and the amount of charges in case gate oxide 9 breaks with the rise of the . 
temperature of the semi-conductor substrate 1 also becomes small, that is, — since it becomes 
easy to destroy gate oxide 9 with the rise of the temperature of the semi-conductor substrate 1 
~ the barrier ~ a conductor — in case film 24a is deposited, temperature of the semi- 
conductor substrate 1 is made into about 100 degrees O or less (1st sputtering process). In 
addition, Tox in drawing 1 5 is the thickness of gate oxide 9. moreover ~ since it may happen in 
the gestait 3 of this operation that destruction of the gate oxide 9 by the charge-up damage may 
take place at the moment of beginning to form membranes by the sputtering method on the front 
face of the insulator layer 22 including the interior of the connection hole 23 ~ the barrier — a 
conductor — the thickness of film 24a nnay be about 5nm. 

[0057] next. the. barrier ~ a conductor ~ the front face of film 24a ~ for example, barrier, such 
as titanium nitride, ~ a conductor ~ film 24b — about 45nm ~ depositing ~ the barrier -- a 
conductor — film 24a and the barrier ~ a conductor ~ the barrier whose thickness film 24b is 
doubled and is about 50nm ~ a conductor — it considers as the film 24. the barrier — a 
conductor ~ deposition of film 24b ~ parallel monotonous mold magnetron sputtering system 
Endura, for example, AMAT. the sputtering method using HP ~ using — the temperature of the 
semi-conductor substrate 1 in that case — the barrier ~ a conductor ~ it may be higher than 
the temperature of the semi-conductor substrate 1 when depositing film 24a (2nd sputtering 
process). 

[0058] Then, after forming a plug 26 at the process explained using drawing 7 and drawing 8 in 
the gestait 1 of said operation, and the same process, the conductive film 27, such as titanium 
nitride, is deposited by the sputtering method all over the semi-conductor substrate 1 . this time 

the gestait 3 of this about 5nm operation of the beginning of the conductive film 27 — setting 
— the barrier ~ a conductor ~ it can prevent the gate oxide 9 by the charge-up rise damage 
breaking by depositing on the same conditions as the conditions when depositing film 24a. 
moreover, all the conductive film 27 ~ the barrier — a conductor ~ you may deposit on the 
same conditions as the conditions when depositing film 24a. 

[0059] Then, wiring 30 is formed by depositing and carrying out patterning of the conductive film 
28 and the conductive film 29 at the process explained using drawing 9 and drawing 10 in the 
gestait 1 of said operation, and the same process. 

[0060] Then, after forming an insulator layer 31 and the connection hole 32 at the process 
explained using drawing 1 1 in the gestajt 1 of said operation, and the same process, according to 
the plug 26 explained in the gestait 3 of this operation, and the formation process of wiring 30 
and the same process, a plug 33 and wiring 34 are formed and the semiconductor integrated 
circuit equipment of the gestait 3 of this operation is manufactured. 

[0061] As mentioned above, although invention made by this invention person was concretely 
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explained based on the gestalt of implementation of invention, it cannot be overemphasized that 
It can change variously in the range which this invention is not limited to the gestalt of said 
operation, and does not deviate from the summary. 

[0062] Foi^ example, in the gestalt i of operation, although Salicide was performed using the 
titanium film and the titanium siiicide film was formed, a silicide-ized reaction may be produced 
using the tungsten film, the molybdenum film, the tantalum film, or.the cobalt film. 
[0063] • 

[Effect of the Invention] It will be as. follows if the effectiveness acquired by the typical thing 
among invention indicated by this application is explained briefly. 

(1 ) According to this invention, the inflow to the semi-conductor substrate of the plasma 
jlectron generated in case a thin film is deposited by the sputtering method can be reduced and 
destruction of the gate oxide by the charge-up damage can be prevented 

(2) Since destruction of the gate oxide by the charge up of the plasma electron at the time of 
depositmg^a thin film by the sputtering method can be prevented according to this invention, the 
yield and dependability of semiconductor integrated circuit equipment can be improved 



[Translation done.] 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any . 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. • 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] About the manufacturing technology of semiconductor integrated circuit 
equipment, by the sputtering method which used the plasma, especially this invention is applied '. 
to the, manufacturing technology of the semiconductor integrated circuit equipment which a thin 
film deposits, and relates to an effective technique. 



[Translation done.] 
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* NOTICES* 

. JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. . 

IThis docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the thin film formation process of semiconductor integrated 
circuit equipment of having MISFET (Metal Insulator Semiconductor Field Effect Transistor), as 
for most about the meml?rane formation performed by the sputtering method, the magnetron 
sputtering method has been used for improvement in the speed of thin film formation, for 
example as indicated by November 22, 1991. ''1992 Edition VLSI manufacture and a testing- 
device guidebook" of Kogyo Chosakai Publishing Issue, and p84~p93. 

[0003] Since the current magnetron sputtering method has the thing of the system which the 
plasma can generate and form with mainly comparatively low gas pressure in use and the (a) low 
battery and the ideal discharge property of a high current are acquired Since the atom by which 
(b) spatter whose sputtering effectiveness per power consumption improves is carried out 
reaches efficiently the semi-conductor substrate countered and arranged Since the collision of 
the electron to (c) semi-conductor substrate in which membrane formation at a high speed is 
possible can be reduced, the rise of the temperature of a semi-conductor substrate is reduced 
and it has the description of** in which membrane formation at low temperature is possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not i^eflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated by this application is explained briefly. 

(1) According to this invention, the inflow to the semi-conductor substrate of the plasma 
electron genei^ated in case a thin film is deposited by the sputtering method can be reduced, and 
destruction of the gate oxide by the charge-up damage can be prevented. 

(2) Since destruction of the gate oxide by the charge up of the plasma electron at the time of 
depositing a thin film by the sputtering method can be prevented according to this invention, the 
yield and dependability of semiconductor integrated circuit equipment can be improved. ' 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible iPor any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, this invention persons found out producing 
the following problems in the Prior art which deposits a thin film by the magnetron sputtering 
method for using plasma equipment. 

[0005] That is. the. electron in the plasma flows on a semi-conductor substrate so that the 
magnetic field of a magnet may be met. This electron that flowed is accumulated in a semi- 
conductor substrate, and the potential difference arises in the part into which the electron of a 
semi-conductor substrate flows, and other parts. When the current (damage current) resulting 
from this potential difference flows a semi-conductor substrate, the gate oxide of MISFET 
formed on the principal plane of a semi-conductor substrate may break or deteriorate. 
Therefore, it is necessary to cope with the sputtering system which uses the plasma and to use 
the spatter chamber and process which check the inflow to an electronic semi-conductor 
substrate. 

[0006] The purpose of this invention is to offer the technique which deposits a thin film by the 
sputtering method using the plasma, without destroying or deteriorating the gate oxide of 
MISFET. 

[0007] The other purposes and the new description will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 



[Translation done.] 
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* NOTICES * . . 

JPO and NCtPI are not responsible for any . 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] It will be as follows if the outline! of a typical thing is briefly 
explained among invention indicated in this application. 

[0009] That is. in case this invention deposits the conductive film on the front face of the 
insulator layer deposited on the principal plane of a semi-conductor substrate after puncturing a 
connection hole, the 1st and 2nd sputtering processes are included in order, and said 1st 
sputtering process is the sputtering method which controls the inflow to said semi-conductor 
substrate of the electron generated in sputtering. 

[0010] Moreover, said 1st conductivity film, deposits including the process which deposits the 1st 
conductivity film by the sputtering method, and the process which deposits the 2nd conductivity 
film used as the main conductive layer on the front face of said 1st conductivity film on the 
sputtering conditions which control the inflow to said, semi-conductor substrate of the electron 
generated in sputtering after this invention's puncturing a connection hole on the front face of 
the insulator layer deposited on the principal plane of a semi-conductor substrate. 
[001 1] Moreover, said 1st conductivity film is deposited by the collimation sputtering method 
including the process which deposits the 1st conductivity film by the sputtering method, and the 
process which deposits the 2nd conductivity film used as the main conductive layer on the front 
face of said 1st conductivity film after this invention's puncturing a conniection hole on the front 
face of the insulator layer deposited on the principal plane of a semi-conductor substrate. 
[0012] Moreover; said 1st conductivity film is deposited by the long slow sputtering method 
including the process which deposits the 1st conductivity film by the sputtering method, and the 
process which deposits the 2nd conductivity film used as the main conductive layer on the front 
face of said 1st conductivity film after this invention's puncturing a connection hole on the front 
face of the insulator layer deposited on the principal plane of a semi-conductor substrate. 
[0013] Moreover, the process which deposits the 1st conductivity film by the sputtering method 
after this invention's puncturing a connection hole on the front face of the insulator layer 
deposited on the principal plane of a semi-conductor substrate, It is a thing including the 
process which deposits the 2nd conductivity film used as the main conductive layer on the front 
face of said 1st conductivity film, Said 1st conductivity film In order to prevent the electron 
generated in sputtering flowing into said semi-conductor substrate, it deposits by the sputtering 
method of the discharge-gas-pressure force of colliding with argon gas at least 4, times 6r more 
by the time a plasma electron reaches a semi-conductor substrate. 

[0014] Moreover, said 1st conductivity film is deposited including the process which deposits the 
1st conductivity film by the sputtering method, and the process which deposits the 2nd 
conductivity film used as the main conductive layer on the front face of said 1st conductivity 
film by the sputtering method under the conditions which made temperature of said semi- 
conductor substrate 100 degrees C or less after this invention's puncturing a connection hole on 
the front face of the insulator layer deposited on the principal plane of a semi-conductor 
substrate, 

[0015] Moreover, in case this invention deposits the conductive film on the front face of said 
insulator layer containing said plug after forming a plug in the insulator layer deposited on the 
principal plane of a semi-conductor substrate, it includes the 1st and 2nd sputtering processes 
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in order, and said 1st sputtering process is the sputtering method which controls the inflow to 
said semi-conductor substrate of the electron generated in sputtering. 

[0016] Moreover, the process which . deposits the 1st conductivity film on the front face of said 
insulator layer containing said plug by the sputtering method after this invention forms a plug in 
the insulator layer deposited on.the principal plane of a semi-conductor substrate, Said 1st. 
conductivity film is deposited including the process which deposits the 2nd conductivity film 
used as the main conductive layer on the front face of said 1st conductivity film on the 
sputtering conditions which control the inflow to said semi-conductor substrate of the electron 
generated in sputtering.' 

[0017] Since it can prevent the plasma electron generated at the time of sputtering flowing into 
a. gate electrode through a connection hole in case the conductive film is deposited at the 1st 
sputtering process on the insulator layer containing a connection hole according to above- 
mentioned this invention, it can prevent the potential difference arising in the part into which the 
electron of a semi-conductor substrate flows, and other parts. Consequently, since the current 
(charge-up damage current) resulting from said potential difference can prevent flowing said 
semi-conductor substrate, the destruction or degradation of the gate oxide of MISFET formed 
on the principal plane of said semi-conductor substrate can be prevented, and the yield and 
dependability of semiconductor integrated circuit equipment can be raised.. 
[0018] Moreover, even said semi-conductor substrate can make it hard to reach a plasma 
electron on the insulator layer containing a connection hole by making the 1st conductivity film 
into the discharge-gas-pressure force of colliding the sputtering method with an argon atom at 
least 4 times or more by the time a plasma electron reaches a semi-conductor substrate in case 
it uses and deposits according to above-mentioned this invention. Consequently, since it can 
prevent a plasma electron flowing into a gate electrode through a connection hole, the 
destruction or degradation of the gate oxide of MISFET resulting from a charge-up damage 
current flowing can be prevented, and the yield and dependability of semiconductor integrated 
circuit equipment can be raised. ' 

[0019] Moreover, according to above-mentioned this invention, the amount value of charges 
since the sputtering method is used and deposited, in case the gate oxide of MISFET destroys 
the 1st conductivity film on the insulator layer which contains a connection hole under the 
conditions which made temperature of a semi-conductor substrate 100 degrees C or less can be 
improved. Consequently, the destruction or degradation of said gate oxide resulting froni a 
charge-up damage current can be prevented, and the yield and dependability of semiconductor 
integrated circuit equipment can be raised. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on a drawing. In addition, in the complete diagram for explaining the gestalt of 
operation, the same sign is given to the member which has the same function, and explanation of 
the repeat is omitted. 

[0021] (Gestalt 1 of operation) The gestalt 1 of this operation applies this invention to the 
manufacture approach of the semiconductor integrated circuit equipment constituted from an n 
channel mold MISFETQn and a p channel mold MISFETQp. 

[0022] Hereafter, the manufacture approach of the above-mentioned semiconductor integrated 
circuit equipment is explained in order of a process using drawing 1 - drawing 9 . 
[0023] First, as. shown in drawing 1 , the semi-conductor substrate 1 which consists of single 
crystal silicon whose specific resistance is about lOohmcm is heat-treated at about 850 degrees 
C. The thin silicon oxide film (pad oxide film) of about 1 0nm of thickness is formed in the 
principal plane, subsequently, this silicon oxide film top — the silicon nitride film of about 120nm 
of thickness — CVD (Chemical Vapor Deposition), after diepositing in law The silicon nitride film 
and silicon oxide film of a component isolation region are removed by the dry etching which used 
the photoresist film as the mask. When densifying the silicon oxide film embedded to the interior 
of an isolation slot at a next process (biscuit ware), the silicon oxide film is formed in order to 
ease the stress which joins a substrate. Moreover, since a silicon nitride film has the property 
which. cannot oxidize easily, it is used as a mask which prevents oxidation on the front face of a 
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substrate of the lower part (active region). 

[0024] Then, aft^r forming a slot with a depth of about 350nnri in the semi-conductor substrate 1 
of a component isolation region by the dry etching which used the silicon nitride film as the 
mask, in order to remove the damage layer produced in the wall of a slot by etching, the semi- 
conductor substrate 1 is heat-treated at about 1000 degrees G, and the thin silicon oxide film 5 
of about lOnm of thickness is formed in the wall of a slot. 

[0025] Then, in order to deposit the silicon oxide film 6. of about 380nm of thickness with a CVD 
method on the semi-conductor substrate 1 and to improve the membraneous quality of the 
silicon oxide film 6 subsequently, the semi-conductor substrate 1 is heat-treated and the silicon 
oxide film 6 is densified (eye thermal shrinking), then, chemical mechanical polishing (Chemical 
Mechanical Polishing;CMP) which used the silicon nitride film for the stopper a front face 
forms the isolation slot 4 by which flattening was carried out by grinding the silicon oxide film 6 
by law, and leaving the interior of a slot. 

[0026] then, the field which forms the n channel mold MISFET of the semi-conductor substrate 
1 after removing the silicon nitride film which remained on the actiye region of the semi- 
conductor substrate 1 by the wet etching using a heat phosphoric acid B. (boron) -- an ion 

implantation — carrying out p mold — the field which forms a well 7 and forms the p channel . 
mold MISFET — P (Lynn) — an ion implantation — carrying out n mold — a well 8 is formed. 
[0027] then, p mold — a well 7 and n mold — the semi-conductor substrate 1 after removing 
the silicon oxide film of each front face of a well 8 using the penetrant remover of HP (fluoric ■ 
acid) system — wet oxidation carrying out — p mold — a well 7 and n mold — pure gate 
oxide 9 of about 3.5nm of thickness is formed in each front face of a well 8. 
[0028] Next, the non dope polycrystalline silicon film of about 90-1 OOnm of thickness is 
deposited with a CVD method on the semi-conductor substrate. 1. Then, using the mask of an 
ion notes necessity, the ion implantation of the P (Lynn) is carried out to the non dope 
polycrystalline silicon film of the upper part of a well 7 p molds, and n mold polycrystalline silicon 
film is formed. Furthermore it continues, the ion implantation of the B (boron) is carried out to 
the non dope polycrystalline silicon film of a well 8 n molds using the mask of an ion notes 
necessity, and p mold polycrystalline silicon film is formed. . 

[0029] Next, the photoresist film is used as a mask and dry etching of n mold polycrystalline 
silicon film and the p mold polycrystalline silicon film is carried out. 15n of gate electrodes of the 
n channel mold MISFET which consists of n mold polycrystalline silicon is formed in the upper 
part of the gate oxide 9 of a well 7 p molds by this, and gate electrode 1 5p of the p channel mold 
MISFET which consists of p mold polycrystalline silicon film is formed in the upper part of the 
gate oxide 9 of a well 8 n molds. The gate length of 15n of gate electrodes and gate electrode 
15p is 0.25 micrometers. 

[0030] Next, after removing the photoresist film used for processing of the gate electrodes 15h 
and 15p, n-mold semiconductor region 16 is formed in a well 7. p mold — a well 7 n mold 
impurity (Lynn), for example, P, — • an ion implantation — carrying out — p mold of the both 
sides of 15n of gate electrodes — n mold — a well 8 — p mold impurity (boron), for example, B, 
-- an ion implantation — carrying out — - n mold of the both sides of gate electrode 15p — p- 
mold semiconductor region 17 is formed in a well 8. 

[0031] next, the semi-conductor substrate 1 top — the silicon oxide film of about lOOnm of 
thickness ~ a CVD method — depositing — reactive ion etching (RIE) — the sidewall spacer 18 
is formed in 15n of gate electrodes of the n channel mold MISFET, and each side attachment 
wall of gate electrode 15p of the p channel mold MISFET by carrying out anisotropic etching of 
this silicon oxide film using law. then, p mold — a well 7 — n mojd impurity (arsenic), for 
example. As, — an ion implantation ~ carrying out — n+ mold semiconductor region 19 (the 
source, drain) of the n channel mold MISFET — forming — n mold — the ion implantation of p 
mold impurity (boron), for example, the B, is carried out to a well 8, and p+ mold semiconductor 
region 20 (the source, drain) of the p channel mold MISFET is formed. Thereby, the source of 
LDD (Lightly Doped Drain) structure and a drain field are formed in each of the n channel mold 
MISFET and the p channel mold MISFET, and the n channel mold MISFETQn and the p channel 
mold MISFETQp are completed. 
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[0032] Next, the titanium film is deposited ail over the semi-conductor substrate 1 using the 
sputtering method. Then, by carrying out annealing (the 1st annealing) of the semi-conductor 
substrate 1 at the temperature of about 650-700 degrees C among nitrogen-gas-atmosphere 
mind, the interface of the interface of the gate electrodes 1 5n and 1 5p and the titanium film and 
the source, and the drain field (the n+ semiconductor region 19, p+ semiconductor region 20) and 
said titanium film is made to produce a silicide-ized reaction, and the titanium silicide film 21 is 
formed. 

[0033] Next, the silicon oxide film is deposited with a CVD method on the semi-conductor 
substrate 1, and an insulator layer 22 is formed by carrying out flattening of the front face using 
the CMP method. Furthermore, a photolithography technique is used for an insulator layer 22. 
and the connection hole 23 is punctured. 

[0034] Then, sputter etching of the front face of the insulator layer 22 including the interior of 
the connection hole 23 is carried out, and the natural oxidation film formed in the front face of 
the front face of the insulator layer 22 including the interior of the connection hole 23 is 
removed. The electric resistance between the plug 26 formed in the interior of the connection 
hole 23 in a next process of this sputter etching and the titanium silicide film 21 of the pars 
basilaris ossis occipitalis of the connection hole 23 is reduced. 

[0035] next, barrier whose thickness is about 50nm on the front face of the insulator layer 22 
including the interior of the connection hole 23 as shown in drawing 2 , such as titanium nitride, - 

- a conductor — the film (the 1st conductivity film) 24 is deposited, this barrier ~ a conductor 

— if the sputtering system of the common parallel monotonous mold to deposition of the film 24 
is used, since the distance between a target and a semi-conductor substrate is small, the 
potential difference will arise in the part into which the plasma electron generated at the time of 
sputtering flows into the titanium silicide film 21 through the connection hole 23, and the 
electron of the semi-conductor substrate 1 flows, and other parts. Consequently, the current 
(charge-up damage current) resulting from the potential difference may flow the semi-conductor 
substrate 1, and destruction or degradation of gate oxide 9 may occur, then, the collimation 
sputtering system shown in drawing 3 in the gestalt 1 of this operation or the long slow 
sputtering system shown in drawing 4 -- using — the barrier — a conductor — the film 24 is 
deposited. Since the distance between a target and the semi-conductor substrate 1 can become 
large compared with the common sputtering system of an parallel monotonous mold and a 
collimation sputtering system and a long slow sputtering system can decrease the inflow of a up 
to [the semi-conductor substrate of the electron in the plasma in equipment ] , they can 
prevent charge the titanium silicide film 21 with a plasma electron through the connection hole 
23 , and can prevent the destruction or degradation of gate oxide 9 by the charge-up damage 
current . 

[0036] moreover, a plasma electron flows into the titanium silicide flim 21 through the 
connection hole 23, and destruction of the gate oxide 9 by the charge-up damage may take 
place — the barrier — a conductor — it is the moment the film 24 begins to accumulate, the 
barrier — a conductor — after the film 24 accumulates to some extent, a plasma electron 
moves in the inside of the film of the front face of the semi~conductpr substrate 1 deposited so 
that the potential difference within the field of the semi-conductor substrate 1 might be negated, 
and is not charged in the gate electrodes 15n and 15p. Therefore, since , destruction of the gate 
oxide 9 by the charge-up damage can be prevented, the sputtering method used Tor deposition 
of the conductive film 25, 28, and 29 formed at a next process is not limited to collimation 
sputtering or long slow sputtering. 

[0037] It could judge quantitatively that the incidence rate (percent defective) of gate oxide 
destruction becomes low, so that. the distance between a target and a semi-conductor substrate 
became large as shown in draw ing 5 when this invention persons investigated the relation 
between the distance between the target at the time of sputtering, and a semi-conductor 
substrate, and the incidence rate (percent defective) of gate oxide destruction by experiment. 
For example, although it will flow on a semi-conductor substrate so that there may be an 
electron in the plasma along the magnetic field of a magnet when the distance between a target 
and a semi-conductor substrate is 52mm as shown in drawing 6 When the distance between a 
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target and a semi-conductor substrate is 62mm. and the distance between a target and a semi- 
conductor substrate was extended, in the location in which the semi-conductor substrate is. 
installed, the effect of the magnetic field of a magnet can become small, and can decrease the 
inflow of a up to [ the semi-conductor substrate of the electron in the plasma ]. Setting in; the 
gestalt .1 of this operation, the plasma in the chamber of a collimation sputtering system or a. 
long slow sputtering system and the distance L between semi-conductor substrates are about 
10cm. Therefore, it becomes possible to reduce further the inflow to the semi-conductor 
substrate 1 of the electron leading to a charge-up damage rather than the time of L being 62mm, 
and destruction of the gate oxide 9 by the charge-up rise damage can be further controlled or 
prevented rather than the time of L being 62mm. 

[0038] In addition, collimation sputtering is the technique of putting in the disk by which the hole 
opened between a target and a semi-conductor substrate originally, cutting the slanting 
component of the particle by which the spatter , was carried out, and raising directivity. Moreover, 
long slow sputtering is the technique of raising directivity by extending the distance between, a 
target and a semi-conductor substrate, as the component of the perpendicular direction of the 
particle by which the spatter was carried out is originally deposited on a semi-conductor 
substrate. 

[0039] next, it is shown in drawing 7 — as — said barrier — a conductor - — the interior of said 
connection hole 23 is embedded on the front face of the film 24, for example, the conductive film 
(the 2nd conductivity film) 25, such as a tungsten, is deposited on it. Deposition of this 
conductive film 25 is performed for example, with W-CVD method (equipment, for example, 
AMATCentura-W). . 

[0040] next, it is shown in drawing 8 — as ~ the barrier on insulator layers 22 other than 
connection hole 23 — a conductor — the film 24 and the conductive film 25 are removed for 
example, by the CMP method, and a plug 26 is formed, 

[0041] Next, as shown in drawing 9 , all over the semi-conductor substrate 1. a collimation 
sputtering system or a long slow sputtering system is used, for example, the conductive film (the 
1st conductivity film) 27, such as titanium nitride, is deposited. Since the conductive film 27 is 
deposited with a collimation sputtering system or a long slow sputtering system and it becomes 
possible [ reducing the inflow to the semi-conductor substrate 1 of the electron which can 
prevent a plasma electron flowing into a plug 26, and causes a charge-up. damage ], it can 
prevent the gate oxide 9 by the charge-up rise damage breaking. 

[0042] Then, the conductive film (the 2nd conductivity film) 28, such as aluminum, is deposited 
on the front face of the conductive film 27. Furthermore, the conductive film 29, such as 
titanium. nitride, is continuously deposited on the front face of the conductive film 28. In case 
this conductive film 29 carries out patterning of the conductive film 27, the conductive film 28. 
and the conductive film 29 according to a photolithography process, it has the function which 
prevents the scattered reflection of light. Deposition of the conductive film 28 and the 
conductive film 29 is a collimation sputtering system and parallel monotonous mold magnetron 
sputtering systems Endura other than a long slow sputtering system, for example, AMAT. It 
carries out by the sputtering method using HP. " 

[0043] Next, as shown in drawing 10 , the conductive film 27, the conductive film 28, and the 
conductive film 29 are processed using a dry etching technique, and wiring 30 is formed. 
[0044] Next, as shown in drawing IT , according to the process explained using drawing 1 - 
drawin g 10 , and the same process, an insulator layer 31, the connection hole 32, a plug 33, and 
wiring 34 are formed, and the semiconductor integrated circuit equipment of the gestalt 1- of this 
operation is manufactured. In addition, wiring may be further formed in the upper part of wiring 
34 at a multilayer 

[0045]. According to the manufacture approach of the semiconductor integrated circuit 
equipment of the gestalt 1 this operation, since destruction of said gate oxide 9 by the charge- 
up rise damage can be prevented, the yield and dependability of semiconductor integrated circuit 
equipment can be improved, 

[0046] (Gestalt 2 of opieration) the barrier [ in / in the manufacture approach of the 
semiconductor integrated circuit equipment of the gestalt 2 this operation / the gestalt 1 of said 
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operation ] — a conductor — on the occasion of deposition processing of the film 24 and the 
conductive film 27, the sputtering method of another low damage conditions is used. Since other 
processes .and rhembers are the same as that of the gestalt 1 of said operation, the explanation 
about the same process as them and a member is omitted. 

[0047] The manufacture approach of the semiconductor integrated circuit equipment of the 
gestalt 2 this operation is explained using drawing 12 ~ drawing 14 . 

[0048] The process of the manufacture approach of the semiconductor integrated circuit 
equipment of the gestalt 2 this operation explained using drawing 1 in the gestalt 1 of said 
operation is the same. 

[0049] then, the front face of the insulator layer 22 which includes the interior of the connection 
hole 23 as shown in. drawing 12 . which expanded the connection hole 23 neighborhood ~ for 
example, barrier, such as titanium nitride, — a conductor — film 24a is deposited, this barrier — 
a conductor — film 24a is deposited with the sputtering system which has the chamber, from 
which the distance (T/S) between a target and the semi-conductor substrate 1 is set to about 
5cm (1st sputtering process), this invention personsjnvestigated the pressure of the argon gas 
at the time of sputtering which does not destroy gate oxide 9. at the time of T/S=5cm by 
experiment. Consequently, as shown in drawing 13 , when carrying out the pressure of argon gas 
to more than about 7 mTorr(s) (**0.931Pa), since even the semi-conductor substrate 1 stops 
being able to arrivie easily and the plasma electron stopped being able to flow into the titanium 
silicide film 21 easily in order to repeat an argon atom and a collision and to melt, by the time it 
reaches the semi-conductor substrate 1, it became clear that destruction of the gate oxide 9 by 
the charge-up damage does not occur. At this time, the electron in the plasma in a chamber is 
expressed with c (time), then c=L/lambda in the count which will collide with an argon by the 
time it reaches a semi-conductor substrate. Here, it is L=T/S (cm), and lambda is an electronic 
mean free path and is expressed with lambda=10-2/P (cm), P is the pressure (a unit is Torr) of 
argon gas. P from which c becomes 3.5 times on count, and c becomes 4 times or more in fact 
since gate oxide is not destroyed [ according to investigation of this invention person ] in the 
conditions from which P becomes more than about 7 mTorr(s) (**0.931Pa) in the case of 
T/S=5cm — the barrier ~ a conductor — what is necessary is just to deposit film 24a the 
gestalt 2 of this operation — setting — the barrier — a conductor — P at the time of depositing 
film. 24a is taken as about 8 mTorr(s) (**1.064Pa). moreover, the gestalt 1 of said operation — 
setting — the barrier — a conductor — it is the moment it begins to form membranes on this 
front face of the insulator layer 22 including the interior of the connection hole 23 that 
destruction of the gate oxide 9 by the charge-up damage may take place by the sputtering 
method for the reason which the process which deposits the film 24 explained by the way, arid 
the same reason, the gestalt 2 of this operation — setting — the barrier — a conductor — the 
thickness of film 24a — ■ for example, the barrier — a conductor — the thickness of film 24a, and 
the barrier mentioned later — a conductor — since it carries out to about about 1 of total value 
with the thickness of film 24b / 10 and the total value is about 50nm — the barrier — a 
conductor — the thickness of film 24a may be about 5nm preferably. In addition, that what is 
necessary: is just to set up P so that c may become 4 times or more in other than T/S=5Gm, 
since it is c-L/lambda, L=T/S, and lambda=10-2/P, it can be referred to as P^cx10-2/L, 4 can 
be substituted for c, the concrete numeric value of L can be substituted, and the minimum value 
of P can be calculated. 

[0050] next, it is shown in drawing 14 — as — said barrier a conductor — the front face of 
film 24a — for example, barrier, such as titanium nitride, — a conductor — film 24b — about 
45nm — depositing — said barrier — a conductor - — film 24a and said barrier — a conductor. — 
the barrier whose thickness film 24b.is doubled and is about 50nm — a conductor — it 
considers as the film 24. the barrier — a conductor — deposition, of film 24b — the sputtering 
method — using ~ said barrier — a conductor — a pressure lower than the argon gas pressure 
when depositing film 24a — depositing (2nd sputtering process) — said barrier - — a conductor - 
- you may deposit by the argon gas pressure when depositing. film 24a, and the pressure below 
comparable. 

[0051] Then, after forming a plug 26 at the process explained using drawing 7 and drawing 8 in 
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the gestalt 1 of said operation, and the same process and depositing an insulator layer 31, the 
conductive. film 27, such as titanium nitride, is deposited by the sputtering method all over the 
semi-conductor substrate 1. this time — the gestalt 2 of this about 5nm operation of the 
beginning of said conductive film 27 — setting — said barrier — a conductor — it deposits on 
the same conditions as the conditions when depositing film 24a, and can prevignt said gate oxide 
. 9 by the charge-up rise damage breaking, moreover, said all conductive film 27 — said barrier — 
a conductor — you may deposit on the same conditions as the conditions when depositing film 
24a. 

[0052] Then, wiring 30 is formed by depositing and carrying out patterning of the conductive film 
28 and the conductive film 29 at the process explained using drawing 9 and drawing 10 in the 
gestalt 1 of said operation, and the same process. 

[0053] Then, after forming an insulator layer 31 and the connection hole 32 at the process 
explained using drawing 1 1 in the gestalt 1 of said operation, and the same process, according to 
said plug 26 explained in the gestalt 2 of this operation, and the formation process of said wiring 
30 and the same process, a plug 33 and wiring 34 are formed and the semiconductor integrated 
circuit equipment of the gestalt 2 of this operation is manufactured. 
[0054] (Gestalt 3 of operation) the barrier [ in / in the manufacture approach of the 
semiconductor integrated circuit equipment of the gestalt 3 this operation / the gestalten 1 or 2 
of said operation ] — a conductor — the sputtering method of still more nearly another low 
damage conditions is used for deposition of the film 24 and the conductive film 27. Other 
processes and members are the same as that of the gestalten 1 or 2 of operation, and the 
explanation about the sarnie process as them and a member is omitted. 

[0055] The manufacture approach of the semiconductor integrated circuit equipment of the 
gestalt 3 this operation is explained according to drawing 1 5 . The process of the manufacture 
approach of the semiconductor integrated circuit equipment of the gestalt 3 this operation 
explained using drawing 1 in the gestalt 1 of said operation is the same. 

[0056] then, the front face of the insulator layer 22 including the interior of the connection hole . 
23 — for example, barrier, such as titanium nitride, — a conductor — film 24a ~ parallel 
monotonous mold magnetron sputtering system Endura, for example, AMAT, It deposits by the 
sputtering method using HP. It turned out that relation (it is a source from the 1996 spring Japan 
Society of Applied Physics (Toshiba data)) between the aimounts Qbd (C/cm2) of charges in 
case the temperature and gate oxide of the semi-conductor substrate 1 break as shown in 
drawing 15 is, and the amount of charges in case gate oxide 9 breaks with the rise of the 
temperature of the semi-conductor substrate 1 also becomes small, that is, — since it becomes 
easy to destroy gate oxide 9 with the rise of the temperature of the semi-conductor substrate 1 
— the barrier — a conductor — in case film 24a is depositee!, temperature of the semi-" 
conductor substrate 1 is made into about 100 degrees C or less (1st sputtering process). In 
addition, Tox in drawing 15 is the thickness of gate oxide 9. moreover ~ since it may happen in 
the gestalt 3 of this operation that destruction of the gate oxide 9 by the charge-up damage may 
take place at the moment of beginning to form membranes by the sputtering method on the front 
face of the insulator layer 22 including the interior of the connection hole 23 ~ the barrier — a 
conductor — the thickness of film 24a may be about 5nm. 

[0057] next, the barrier — a conductor — the front face of film 24a — for example, barrier, such 
as titanium nitride, — a conductor — film 24b — about 45nm — depositing — the barrier — a 
conductor — film 24a and the barrier — a conductor — the barrier whose thickness film 24b is 
doubled and is about 50nm — a conductor — it considers as the film 24. the barrier — a 
conductor — deposition of film 24b — parallel monotonous mold magnetron sputtering system 
Endura. for example.. AM AT, the sputtering method using HP — using ; — the temperature of the 
semi-conductor substrate 1 in that case — the barrier — a conductor — it may be higher than . 
the temperature of the semi-conductor substrate 1 when depositing film 24a (2nd sputtering 
process). 

[0058] Then, after forming a plug 26 at the process explained using drawing 7 and drawing 8 in 
the gestalt 1 of said operation, and the same process, the conductive film 27, such as titanium 
nitride, is deposited by the sputtering rhethod all over the semi-conductor substrate 1. this time 
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— the gestalt 3 of this about 5nm operation of the beginning of the conductive film 27 — setting 
^- the barrier — a conductor — it can prevent the gate oxide 9 by the charge-up rise dannage 
breaking by depositing on the same conditions as the conditions when depositing film 24a. . 
moreover, all the conductive film 27 — the barrier — a conductor — you may deposit on the 
same conditions as the conditions when depositing film 24a. 

[0059] Then, wiring 30 is formed by depositing and. carrying out patterning of the conductive film 
28 and the conductive film 29 at the process explained using drawing 9 and drawing 10 in the 
gestalt 1 of said operation, and the same process. 

[0060] Then, after forming an insulator layer 31 and the connection hole 32 at the process, 
explained using drawing 1 1 in the gestalt 1 of said operation, and the same process, according to 
the plug 26 explained in the gestalt 3 of this operation, and the formation process of wiring 30 
and the same process, a plug 33 and wiring 34 are formed. and the semiconductor integrated 
circuit equipment of the gestalt 3 of this operation is manufactured. 

[0061] As mentioned above, although invention made by this invention person was concretely 
explained based on the gestalt of implementation of invention, it cannot be overemphasized that 
it can change variously in the range which this invention is not limited to the gestalt of said 
operation, and does not deviate from the summary. 

[0062] For example, in the gestalt 1 of operation, although Salicide was performed using the 
titanium film and the titanium sjlicide film was formed; a silicide-ized reaction may be produced 
using the tungsten film, the molybdenum film, the tantalum film, or the cobalt film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectipnal view having shown an example of the 
manufacture approach of the semiconductor integrated circuit equipment which is the gestalt of 
1 operation of this invention. 

[Drawing 2] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 1 . 
[Drawing 3] It is the explanatory view of a collimation sputtering system. 
[Drawing 4] It is the explanatory view of a long slow sputtering system. 

[Drawing 5] It is the explanatory view shovying the distance between the target of a sputtering 
system, and a semi-conductor substrate, and relation with the rate of gate oxide destruction 
(defect). 

[Drawing 6] It is the explanatory view showing the distance between the target of a sputtering 
system, and a semi-conductor substrate, and the flow of a plasma electron. 
[Drawing 7] It is an limportant section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 2 . 

[Drawing 8] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 7 . 

[Drawing 9] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 8 . 

[Drawing 10] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 9 . 

[Drawing 1 1] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 10 . 

[Drawing 12] It is the irnportant section sectional view having shown an example of the 
manufacture approach of the semiconductor integrated circuit equipment, which is the gestalt of 

other operations of this invention. 

[Drawing 13] It is the explanatory view showing the relation between the pressure of the argon 
gas of a sputtering system, and the rate of gate oxide destruction (defect). 
[Drawing 14] It is an important section sectional view in the production process of the 
semiconductor integrated circuit equipment following drawing 12 . 

[Drawing 15] It is the explanatory view showing relation with the amount of charges in case the 
temperature and gate oxide of a semi-conductor substrate break. 
[Description of Notations] 
1 Semi-conductor Substrate 

4 Isolation Slot 

5 Silicon Oxide Film 

6 Silicon Oxide Film 

7 P Mold Well 

8 It is Well N Molds. 

9 Gate Oxide 

1 5n Gate electrode 
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1 5p Gate electrode 

16 N-Mold Semiconductor Region (Source; Drain) 

17 P-Mold Semiconductor Region (Source. Drain) 

18 Sidewall Spacer 

19 N+ Mold Semiconductor Region (Source, Drain) 

20 P+ Mold Semiconductor Region (Source, Drain) 

21 Titanium suicide Film 22 Insulator Layer 

23 Connection Hole 

24 Barrier — Conductor — Film (1st Conductivity Film) 
24a the barrier — a conductor — the film 

24b the'barrier — a conductor — the film 

25 Conductive Film (2nd Conductivity Film) 

26 Plug . . 

27 Conductive Film 

28 Conductive Film 

29 Conductive Film 

30 Wiring 

31 Insulator Layer 

32 Connection Hole 

33 Plug 

34 Wiring 

Qn N channel mold MISFET 
Qp P channel mold MISFET 
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-ri.XS, ( b ) BUiam 1 ^«ttM<:0«ffi^cm 2#«14 
MSr«l«-r.5XS. ^r-ir;^. mflSH 1 ^mffilti. ^vn' 

^A&TOJ^-sxy\"-y ^ y y^^-^mzximi-i> c: t Sr 

[000 1] 

mcommmnzmL. m^z. r^x-^^mmtfzxj^-y 
^ u y^mzi. xmmmm%fthmm^mkm. 
aositswiciSffl \.x^ts:m^^zmrh h<m:tb 

[0002] 

[tSfjR^O^] M I SFET (Metal Insulator Semico 



nductor Field Effect Transistor) ^Wt" 

mm^m.(rmmB^~y'^^:x^zii\^x\t. fz}LL\i. 

1991^11^220. «cSe^*tXJS!lil3S^^1t<^ 
r 1 9 9 2^JR^L S I ■ M.fmm:^'-( V^-y 
. p8 4-~p9 3l,Ztm^itX\^hXol,Z. XJ^^y 

imWL<n-mmiWzii>i,z-7^^- v^yx/^y 
[0 00 3] m^c^-^^^-h^yx/^-y^^mii. ±l>Zit 

^,com^.^^t!mmmm^ti^c^x\ mmmti'^ti o 

<OX>'N--y ^ V yy^m^^\^±-rh , ( b > X^-^^y ^ §il 
PJ^Sor. igiSTcOJi£l^*«^fgT'^i.. ( c ) ^ 

[0004] 

r7Xv^s^fflv>i>v^^^ hnyx^N'-y ^ y yy' 
mzxmm^mkthm^<ryim^zii\^x\t. \xf<r>i, 

[0005] ^ts:i>%. r^X^^'i^m^Ji. Vi/^N-y 

h <rm^\iz^'^ \.z^^msii}izm<f i. . ^ o»£ 
XLtiMF^ifi^wwmzmm.'^fi. ^wwm>%=f- 
t^^LX-t h t ^comcDm^xm^&t^^ t^. zco 
mamizmm-t^m^i {:^';<-i^m^i) t^^mi^mRi: 

^dii> ZtizJ:K). ^mi^mWL<D±W±izm'^^tifzM 

s>^. ^cDfci^. y'yx-7^mm-t^xj-^'yi^mm.izM 
LxM^t:m-timti^h D . m^c7)i^mi^&m^(o^iX 
imm't^xj-<y^^^ry-''^'^yn-txim^-^h'£mt>^ 

[0006] ^^Bgco am. M I s F E T<7)y- hm 

y-^.y ^ y yymzxmmi^wr^mk-^^m-h ^ h 

[0007] ifWPi<n-m%'5fj:^mz^<nmr>'^mt^m 

^mti. immm<n%miii.ifmmmi}^h^fihti^\,z 

[0 008] 

[0009] -r=5r^5t>. *f|HB{i, ^#:S«C0±M± 

\zmc^i^tztmmri^m\,zmm^^mmL. mmm 

^mm-hmz. m 1 iii.V^W.2(^x)-^-, ^ y y^'xm 
Srliic-i-^^*^. Buiam 1 Oxy^°■y y yyjLmtxnv ^ 

V yy^zi5\^x^-t^w,^mu¥^ii^mm^<^^ 
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[ 0 0 1 0 ] ^fvi. *%Bj{4. ^mwm.<r>^mi.\zn. 

[ 0 0 1 1 ] ^^c. ^^*S^co±M±fcit 

& s- >y ^ u y^mzxvmt^ iM t . laf 1 mm 

10 0 12} tfz. ^%mii. ^mi^mm<o±-m±izm. 
>/ u y2/atc-c««-ri.xgi: , luiass 1 mm 

[ 0 0 1 3 ] . ^wMii. ¥mi¥mm<r>±m±izm 
m'^tit:wm^<7)mmiz^mit:m?uk. mi^^ttM 
•^xj-i-y^vy^'mzximi-hTMt. m^imm 
^m(Dmmiz±mmm i: =5: -s m 2 mm^m ^ mm^ h x 
mtt:±tsi> cox$> 0 . mzm 1 ^mttnti. >y ^ 

I. i t &B^<Yci^tc. y'^x^m=Fti^^mi¥mm.^zmm 

•t^tX'i,zr)Vzly:^xti}f^j:< ti^A mi^xiMmth 
WMi}xE.1i<nxj-^y ^ U yymazxmtth i.(r>Xh 

I., 

m^tifztmmcommiz^mmmiuk. ^imm.'&m 

$:X/N--y:?yy^^^tcT«ISi--5.XSi:. 1ulBlll3l« 
ffilO|gMl:±#mil i: =5: S m 2 ^UttM^if^^-g. X 

mt^-^tit<DX'h*) . tm^imm^mii. iuib^« 
u yvmizxim-t^ i><7)xhh, 
m^fifz^mizTyi^^mfS.Lfzm. strisr^^-^^ 

tfHulBffi^JlcoaMtc^«tt^S:it«-r^l^t-. m 1 

iixm 2ox^N-'y u y^xgSrJiii:^;^*^. IfrlBm 1 o 
x^N'>y u yj/x^{4x^N'-y ^ y y^tciJv^T^^-ri. 

«-?«0HfflB#^f*ca:K^C0»i[AS:TOJ-r-I.X/N-'y ^ y y 
[ 0 0 1 6 ] Jf^. *^BB{±. ^ftcSMcO^B-hlCift 

omriB^^Mo^Mc^ 1 mmim^x^^-y ^ y v^'-^fe 
tcTit«-r-i.xsi: . Huiem 1 ^mttMcoaaic^^m 

®i:^rl.||2^^ffi^S:t(im-rSXSi: ir-^tstcoX'h 



0. MfBmi^«14M«4. xyN-vi^^yy^J't^i^V^T^ 
-r-l>«i^<7)mnB^#:«M^«^g5EA^WJ-ri.xyN->y 

[0017] ±iBto*%BHt=J;ii{f. ttm^^o^ 

m±i,zmmm^i^ 1 ox^N->y ^ y yi/xmizxmm- 
hm^z. x/N->y ^ y y^^B#ici^-rsr7X-7«^3&-'^ 

gP^^TTOH*^'^ t ^ ^ i: ^ISS <'i *^T'§= I. . -^ct)^ 
mrlBmfiJItc^H-r (^^-i>"r >yri5^^- 

^h<ox\ mz^m^mmco±m±^zmf&^tifzM 1 s 

[0018] * fvi. ±m<^^^mi>zxmi. mmn.^^ 

tt«t--s.iiit=. y'^x-?wi'i}^^mim^izwmt^tL 
TizT^uzfym^t'j'-^K bi>4 mxtmm^him:^ 
xmtit^?>^tx\ y^x-^m^^mm^^mi^mmt 
x§muz<<-r?>^ti}^x^&. ^coi^^. r^xv 
mT-ti^mmi^m lx y~ hmm^iX-t^ :it^m< 

[0019] ttz. ±iEc^*^0fltc ^^flsS^ 

£7)?aK^ 1 0 o'cmr^ x^tz^n-TX'wm.^^xsM 
mixzw, 1 #mttM^xyN°>y ^ y yj/js^fflv^TJtm-r 

[0020] 

[0021 ] {mm<r)mm 1 ) ^^moj^m 

-V^->;WMM I SFETQnfcpf-^^tVV'MM I SFET 

Q p i: xmwL Ltz^wmmmmm.<r)'mik)m\.zim 

m^mmLfzi:><r>x'hh, 

[0022] mr. iM\^tz^mw:^m^mm.cr>wk 
■yjm'kmi -119 ^m\^ximmzmm-t^ . 
[0023] i^-r. 01 tc^-r i o ic. jtstJL*^ 1 0 Q. 

cmmSO^^Sa^B^/y rJV7!;>/i,^§^^#:S:^l ^8 5 
0°C^-C«aLT. ^<7)±MtC^l Onm^cO 

ioK^kv- y n yiicT)^!:^^? 1 2 0 n mumiom-fti^ 
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UayMSrCVD (Chemical Vapor Deposition) ST' 
[00 24] MV^T. M-fl:i/Ur7y]^^-7Xi?t:Lf>:K 

5 X 'y^yyx'm=i~!^mmi(r>^^m¥mL 1 3 

[00 25] m\^x. ^mww^i±.^zmm3sonm 
w^(r)mvciy'j::3ymeicvY^w.x'vmi^. <^K^xm. 
iti^') ziym^cr)im'ki!m't^fzii^''Z. ^mwrnwn 
•^mmLxmti^')^yme-%:^yi^yr-{ mm 

-ft^WiltSW^ (Chemical Mechanical Polishing ; C 

M p ) mx'mi\:i^ y 3 ^mmLxmco^mzm- 

[00 2 6] MV^T, ^Uy@gt:fflV^/c'^i«y hx>y^ 
^i/f^^l^fflg 1 t0vg'l4^J^iC^-5 i^cM-fti^ U 3 y 
l^^i^t;^^^. ^fifs^lOn^A'^^/UMMI SF 

M'>x;W7Sr»L. p^^;t^;USM I SFET^rm 
[00 27] igVi-C. pM'^x;P7ioj:Z/nM'>x;W8 

c7)-etL-eix(^^®coi?'fbi^ u 3 ym: h f ( 7 >y k ) ^ 

g^-ft: L T p S'>x;U' 7 i3 J: n M'^x;!^ 8 ^^-^^-^^^(T) 

[0 0 28] <5i:lC, ^^fls««^l±ic)^l¥9 0~l 0 0 

n mS;K«?5y y K -T^M^b U 3 Vli & C V D^T-Jt 
W-ri.,i!v^T. ^^y^^AfflcO-^Xi^SrfflV^T. pM 
t^xyw 7 C0±gpc7) y y K-r U i^j^Cc P ( U 
y) Sr'f:tyaEALTnM^Ma->Uny|l^m-r 

m^:j^)U8<Dyy¥-r^M'^v^ymt,zB (t^t^ 

[0029]<J>:fc. M^i/';^>bM2rV;?.i?lCtTn 

-fx-yf-y^'"-rs. C:tT.tc:<J;0. pM':7x;i/7(^y-h 
m'{m9<r>±mznm^1^&i^0^y-/}^i^^h n^^:^ 



;WMM I S F ETO^r'- l 5 n*ij^fig$ix. nM 

Jl*»^>=3r-Sp^-V^-;UMMI SFEToy— Mifiil 5 
P3!)*?g^$itl.. y-h«IEl 5 n±5cfct/:>-'-l-mfiil 
5pO^'-h;^{S. f^i:i.(fO. 2 5;umT'S>^. 
[0030] mz. y-hmMl 5 nfcitXl 5p<0jD 

7 izxiMP^^wm. mtifp i'jy) i^yfymxLxy 

-hmmi 5 n(?)MMc0pM'>x;P7iCn-M^#:ffl 
mie^m^L. nM^x;U8(CpM^M!|?!I. M;i(±'B 

n M'>xy^ 8 p - m^^mi^mm 17^ j^^^-r 1. . 
[003 1] 'Aiz^ ^mii^mm.i±^zmmi 0 0 nm^ 
^(omit'-yvaymcvDmx'imL. Km^^yt-y 

x. y^yf'' (rie) SS:fflv^TC:iOS?^fciv-U3>-)^^ 
M:^rttx -y ^y^-rs i: J; 0 . n f-v ^^;i-MM i s 

FET<7)^'— 5n*3j;t/pf-^^^;UmMI SF 
ETO^r'-h^fiil 5 pc7)-eil-PiX<?)il!IMtC-9-^ b''^:*- 
-yWX'^— IMSSrJg^-ri.. iEV^T. pMn'x;P7tc 
nM^*$!f^!I. m{fAs (b«) ^-<:t>'aALTnf- 
A-^-^yl^SM I SFETOn*M^^f!is«JSl 9 (V- 

X. \iu^y) ^m^L. nm^:r,;v8i>zpm^mm. 

SFETC0p*S^#:^^2 0 (V-X. K^-f:>') 
^mm-h. Z.tll,ZXK). n^-v^t'-'l-MMI SFETiJ 
it/pf-^^VPMMI SFET<7)-?-il-eiXlCLDD (Li 
ghtly Doped Drain) W3S<7)y— X. YV-^yW^ifil^ 
fSL^fl. nf-v^-;PMM I SFETQn^3J;l/^P^^;^ 
;^MMI SFETQp*<^-r-5>. 

[0032] yfi\,z. xf-^y ^ y-f^^m^^x^im 

m.K^-kmi.z^^^ym.'kimth. m\^x. ^mwm, 

1 6 5 0-70 0'CgJgco?aST- 

1 5nt5j:t/l Spfc^rJ'yMfcco^ffi. i3j;tXV- 

X. Yv4ymm{n^^m'WW^i9. r>'^wm^ 
2 0 ) tmm-i^yi^h<r)^m^zi^^)^4 vimjis^^ 

[0033] mz^ ^mfmm.i±izcvDmx'miti^ 

v^ym^^mmL. cMP-strfflv^T-eo^H^^a-fk 

2 2ic7 * h u v^^'^y ^im^m^^xmmii2 sim 

[0 034]gEv^T. itm2 3c7)|^gP^-^t?l£^M2 
2i7)^®$rX^N--y^x>y^i/i?'L, Jgm2 3iOF^gp$r 

^tsmim 2 2 comm<ommi>zmf&^titz i fmitm 

l^-rs, i<0X>'N'«y^'x.y^i^^^{cJ:i9. moxm:: 
tiV^Tff«!iFL2 3<?)|*I^{3j^Eg§il.2.7-9i?'2 6i:. m 
m2 3£7)J!ggpcr)f-:5'y>'U-r-f KM 2 1 ic7)r^c7)^ 

[0035] mz^ 132 c^-r J; d tc> mm7i2 3<r>n 
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m^^tim^tm 2 2 (Dmrn^z . mmtm son mum 

tt^) 24S:«im-^-4., C:<^^N'yr^#cJ12 4<7)itmt 

j^-y ^ ij y:/mz%±-ri>yyX'7m=F^mmi2 s $r 
iiLT^^yi'y-9--f K^2 i^SEAL. 

mm?i23imLxy'yx^m=Fi,zX'ox^^y'^v^ 
■i Yi^2iif-^m,-t^ztim%\ ^^~'JT-/rif^ 

[0 0 3 6] t.fz. mmi2 s^mtx^^yi^v^^ 

Tmi¥m2 4^mmu^^hmmxh^ , ^^'y t^#:m 

1 coffii*ico«fi[||^tT*>M-r i d t;:tt«L:^c^^^ 

-'Jiz^hy- hmm9cr,m.mim<'^ tti^x-^ -so 

T\ f^OlSTffM$il-g>^«ffi^2 5. 2 8tJiV2 

9ottm(cfflv^^x^N->y^y ay^-i^g y 

X/'N-y ^' y yj/^/i{iay:/xa— x>'N*>y rJ' y y^lzm 

[0037] ^Wmhifi. xys°-y rJ' y y^B#«0^-^' 
•y hi:^*Smi:Ofa(?)Sg|ii:. Mt-ftSJKSS^*^ 

^i*:«^Ora«0S^MA^'5 2mmOB#{C:{4, 7'^X'-e4i<0 

ALT a 3&i. rJ'-^'-y h i:^#f*:S:K<7)|t|c7)ggSi5&* 
6 2 mmC7)B#{C{4, ^-:>-'-y b ^ ^#:a^c7)rBlc7)gESI 

T'{4v^;t-. -y b < =5: 0 . r ^Xv^f 
(7)^^c7)^f<sS:^^<7)8iEAS:^-$ ^h^t ii^X'% 



y ^i/^iiTtrtioyi/xo-xyN-'y y >'^^s<o^ 
i^'r -y r y ^ - i^cowm t^^ m^<^^i^m^ 1 

8SAS: 6 2 m m<7)B^ J; 0 i> S A. tcffijig-r S C i: ^^"^ 

rr «y r^p< -i^'fc i -i> hm^9(ommt:mmt 

[0038] ^fc. ny^-i^g yxyN-'y^j'yyj^Ji. 
:^mi. y \-b^miimsL<r)m\.z'r^<r>h\^fz¥m 
^ Ails x>N--y 9^titzWFcr>^ib^-!it^:^ >y h t^i[^a 
tt^±{f.|.^i£-C'3>4, t.tz. c?y^-xa-xyN->y^'y 
y^'fi. **{4. XM-.yiS'§ix^cS^c7)gi::5-(S]c^^^^ 

^^{mmzimttt j; a ^-y -y h 
m.<^m(mim:mi-r:L t x'm^^^:±if:s>^mTS> 

[0039] <xiz^ m 7 ^z^-tx 0 iz. miiJ-^v rm^ 
m2 4<Dmmizmmmn.2 3<7)fH&^m.)ib^tt. tit 
uii^yyx^y^j:}zco'^m'&m {m2mmmM) 25 
^mm-th. z<^m-mim2 5(7^imii. rzttim- 

CVOm (mm : tzt AM AT^C e n t u.r a. - 

w) {^iD^T3. 

[0040] mz. Hsfc^-r J: 0 tc. mmii2 smi- 
o^M2 2±covN'y Tmi^m2 4isxx/mm^2 5 
tztx.iscMpmizx*)m^Lryi}^2 6i:mm- 

[0041] <!K^z. ia9(=^-r J; a t:. 1 o 

^MlCs :3 y 3 yxvt^y ^ y yj7-^I4;^v:{4n>' 

^^xo-xyN->y y yy^m^m^^x . fz t tamit^ 

9 ytc }icr>mw&m ( m, 1 mmm ) 2 7 ^ ttw-r -i> . 
m'W&m2 7 {4. 3 y p<-i/ 3 >jt.ys--y 9 y ^r^^'^a* 

fc{i;a^':/xa-xy^ >y ^ y y^'^atci -5 Ttiatf 

y"7V2s^y'7X'?n=Fifi^x-th:itim< 

^ i: *^'T't . - y T -y T^5^"^ - i: ^ >?> 
(ry^W^mU 1 ^^Oc^^A^ffiM-r ^1 i: ^^'^rigi: ^1.0 

x\ ^-T-'JT'vTT -/y'y^-v{zxh^~ hmim 

9 immt ^ ^: i: 2: 05 <'CI i: 3{)*-C- # -5 , 
[ 0 0 4 2 ] ^V^T. mmf&m2 7c7)^Btc, fztti^ 
r;W$r:t^A^i;cO»«ffll (m2^«1411) 2 8^ 

S'^icMftr. 'e6o^«eM2 8c7)^Htc. 

t x.{f M-fbf-r? V^Srfc'i^^miJSi 2 9 Srtta-^^ . CIO 

^m'l4M2 9{4. ^11ttM2 7. ^«ttM2 Sfcit/^^ 
^14^2 9 ^7 ^ h y y^'^:7 ^ xgtci 

2 8t5j:t^a|Emeil2 9«0if^{4s ^y^-i^aVX^N' 

•y ^ y y^^^afc J;l/nyi/xn-x>'\*'y 9 y ^^:?^^a 

i:i,{fAMATifcEndu r a HPSrfflVA7^:X>'\*-y 
y>':?^ffiJCTtT5. 
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[0043] iJjt;. lai OlZ^-tXdiZ. w&m2 

[0044] mz^ mil tc^-r J: oi,z. m —m o 

[0045] *^]ito?gffi 1 co^mimmms^mmcom 
[0046] {mm<omm2 ) :mm<^Bm2<7)^mi^ 

[0047] ifmmcomM2 <r)^mimm^^mm.cr>m: 
mnm^mi 2—01 4Srfflv^TiJtws. 
[0048] ifm.mcr>mm2<r)^mwMmmn^m:<r)m 
mmAi. mmmcommi \,zti\^xmi^m\^xmm 
LfziMt.x\mmx'h^. 

[0049] ^<r>^. wmi2 swi&^m^i^fzm 1 2 

tCS^-Tctdfc. il?m2 3cr)|*ia5^-irtr^^M2 2c7)|5 
SC. tzb x.\tmt^-^ Vta if<D^-^U Tmm2 4 a ^ 

tc^raoSggl (T/^S) *^Si!;5 cmeJKi:=5r 

c mcoi^tc. hm^m9 ^5l5«t'3:V W\->y ^ >; y 

ymcOTJl^'yA':^(DZ-^t:mmiz^'0m^Lfz. -eo 
01 3tS^-rJ:ot. T/W3'y^'xcoJE:':&*^7 
mTorr(i^O. 9 3 1 P a ) iJlJii:-r^B#tc:. 7'^ 

x^m^ii^Hfimi 1 <,zmmi-?>tx't,zTj\^^ym^ 

tmrnimTMLxwrn^^fzib^z. ^mi^mmitx 

S#lc<<'SrO. i-^yi^V^-( Vm2 l^^iXUzK 
<^j:h<nX\ f- A— S/T -y r -i/^; i ^ h K-fL 
Jl9<7)^i5m*i|^L55rV^^:i:3!)>'BJ^^3&HC^o5^C. z<r> 

{i\ c = L/A-C'a$ni.. C:^-C\ L = T/S (c 
m)T'*>D. AtSS^iO^i^gifi^seT&D. A=10 
-2/P (cm) X'^^iXh\ PliTJU-:fyA'X<7)El3 

T/S = 5 cmcT):^-^, P*i*tl7mTorr ( = 0.9 
3 1 P a ) liLhi: =5r^^f^l=i3V%-cy- 



ggtcfi c *M dlULti: ^5:^ PTvn'U T^#c11 2 4 a ^ife 
«-m{fJ:V\ 2(s:||JSt7)j^S2lCt5V>T{i, v\'yT^#c 

)^2 4 a^itm-rSI^^OPfi. fci: mTo r r 

( = 1. 064Pa) t-tt. tfz. mmmcommi 
i,zm^x. ^■<'jTmi^m24^im'thxmcotz^x' 
m^tzm^tmmcomMzi o . ^--^--jt «yr^^- 

i/'lCi^y-hg?'ft)^9«05S«*-'ec ig^ 
fL2 3c7)|^SP^-irt^*£ii!i2 2c7)«®^CXy^°■y ^' y y^' 
)£tCT^U&46^l!gra-C'*-g., ^mcr)mm2l<Zi5\^ 
T{i. AUT^#:112 4aOKJ?{i. i.^f^^'U 
#:M2 4 acOKJSfcmsg^^ys y r^f!|:^2 4 bcoMlf 

tcr,^tmco'^ixiommt-thh(^x'hKi. ^tco-^ 

S=5cmJ3f-COJ^tt3V^Tt.. c*^4[lliaiit^'S. 
J;atcP^IS^-rix«f j:<. c = L/A. l=t/s*3 
J;l/^A= 1 0-2/'PT-^!)^C:i:3&-^>. P = cxiO-2/ 

P<75ftffiii^^j6^ b f}^X'% h . 

[ 0 0 5 0-] <j:tc. Hi 4 ti^f i a (c, t^rl^^^'u 

#:M 2 4 a <7)aMt: . Tt: t x. (fM-fLf - y ^ U T 
mW^2 4 b Sr$<;4 5 nmm^Jtat. Ifrfg^'N'UT^f^s 
M24ai:mriB^^'Ur«^*M24b^:&-^;b-^tT. M/S 
tfim'y 0 n mm^O^N-y r^#:M2 4 h^h . ^OVN'i; 

T^#:)li2 4 b <r^mmz\t:Kn^v ^ u yi/^^fflv\ m 

w^^)rmm2 Aa-^mk\^izh%<r>r)v^yijxsL 

■h^'o\>'&.\^l£-nx'Vmth m2<o:^^-<-yyvyyj: 
m.) may u rmt^m 2 4 a ^ ttw tfc t # ot;i^ 

[005 1 ] -ec7)ft. ItnEIIJg^J^^l tCiJV^TS7iJ 

2 6ims&L. mnm 3 1 Lfzm. ^mim^ 1 
(o±miz. t:tnmi\:i-yy^t'(^mmitm27^x 
j^y^vy^mizxim-t^. z<7)m. mmmm^2 
7costjo5nm^(4, ^mmm$m2iz^\.^xmM 
j'^vrmi^^2 4eiiimLfzt^co^n'tMt^mz 
ximt. ^^--JT -/rr ^yyy^-'j{,zxhmd.y 
-vmm9t^mti>:lhim<zhtl<x'^h. * 
fz. m%mmm^2 1 o-t^t ^mw<^') r^f*:i^2 4 

[ 0 0 5 2 ] MV^T. ItfiSHJfeiOmil tCiBV^T[19fc 
it/ia 1 0 SrfflV^TSiBgL/cX^i: l5j:^<7)X^tcTSIt 
14J12 8 jo J;l>'^mJK2 9 ^it«L. ^N-rJ^-^y^^'-r 

s i -ciEiH 3 0 ^m^-tt . 

[0053] m\^x. miimmcr)mmii>zii\^xmi 1 

^m^^xmmLrzj:mtnm<^xmizxmmm3i}5Ji 

z/mmns 2^mf&Lfzm. :^m:mmm2^zio\^xm 

mLtzmiy'^y2 6t3^x/mw&3 o<om^mt 
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[0054] ^{mm.<mm3 ) ^m^<r>im3<r)^m^ 

mwmmmw^mcnmm^mit. ■m%mmcr)mm.i\,zii 
v^rEl 1 ^m^^xmrnLfzumx^mmxh^ . 
[00 56] ^co^k. SM7L2 3<r>n^^^tsmm.)^2 

2<rmm^z^ ;t{^M'f^:^:S'>^:fc'<0^^'UT^#:JK2 
AMATthEndu r a H PS:fflV^/iX>'N'-y 

y y^^mizximi-?> , 1 <^^t y- m? 

izit. HI siZTr^-txd^m^ (19 9 e^mmjBmm 
cr>^er>±mzm^y- hm^m 9 tm^-t^ i: # on 

1 c^ffi^c73±^tc#v b m^m 9 imm L^-r < ^ 

SCOT', M'yT»fisM2 4a&iim-r-l.|^t:{4. 

ffyxf^-/^'>)y'/iM) . 01 S^^OTo x(4^' 

-bK^tl^90;?§T'^§, ^^c. *IIMiOmi3tCt5 
v^T, f-v-i^T>yr:J^^-vtci:'i.y-M?^t^9c7) 

mm^m^L o^#5c^{4, ^m2 ac^j^sp^-^tfiffii^ii 

2 2 co^cB(3;?.>'\- -y ^ y y^mf^zxjsm L^ib^n^f<z 
(f^5nmmSi:-r-&. 

[oo57]<js:t:. j^^jTmwm2 A a.<r>mmi<z^ tzt 

t im^t^ ^ y ^ t'cT)^ N' y r^f^M 24b^*^;45nm 

mstt^L. y^'y rmm2 a a t^N-y r^f*i^2 4 b 

h-k^h^X. Mi¥A^'^5 0nmmSc7)M'yT»«sJ^2 
4 i:-r . -e^^^N' y T^f*:ll 24b <7)*tat:{4Tfir^m 

m.'^i^^-'hxjyjxy-^^y ^ V y , i: ;t {4' A M A T 

aEndura H P ^rfflV^foXyN'-y ^' y 

V \ ^(omco^^i^m^ 1 oaK{4 . y t^*m 2 4 

a $rifea Ltut^ co^mW&m 1 <^«aK J: D t.lS< T t 
<J:V^ (m2co>!.yN--y:5'yyi/xm) , 

[0058] ^iof*, mmm<^mm ii^za^^xmits 
xima^m^^xmm trziMt nm<r)jMi>zxr^y 
2 6t:mm. Lfzik. ^ii^mm i co^mz .t:ttim 
y^j:}£cr)mwm2 7 ^xj-^-v ^ V y^m^zxm 

m-r-S. COBt^ #«14^ 2 7 COSTCO 5 nm^{4, 
3 ti3V->T^N*y r##:K2 4 a SrifeS L/i 



•y y'T -y TrJ-'^ - ixtc Xh^-h Mim 9 tmmth Z 
tif}j<'^ti)^X^i>, tfc. Smi4M2 7<7)-r<T$r 
>'N'y r^#:M 2AeiiimLtit^ (O^^t H t^fl^lc 

[00 59] m^^x. mmmcommii,zi5\,^xm9i5 
xxmi ot:m^^xmmLfzJMtmm(^xmi,zxmm 

ttM 2 8 *5 XX/m^itm 2 9 S:tt« L . ^N-^' --V^-f 

SC:i:T«IS3 0^?^fiS-t^. 

[ 0 0 6 0 ] Mv^T. mimmcommiizii^^xm 1 1 
^fflv^riSB^L/^^x^i: |ii«<7)xgi:TjeaiM3 1 i>i 
txs^fL3 2S:jgfigt/if^. :^mmcmm3izi3\>^xm 

m^zx*). yyir3 3t3Xx/mj^3Aim^Lx. ^fsn 
m<mm3(D^mimm^mmi:w^?> , 

[0061 ] JiLb. 2|s:^Bj^tc J; oT'5::&ix/il%Hj^% 
BHOllM<7)Jg«(car:r§ s,f!i:a<jtcgiBj t/c*^ . *%h^{4 

mimmcommi>zmM^ti^i>cr,x'ii^<. -tcomwt^ 
mm L^v ^i5HT«^ ^ss^mx'^ t^itarndtTh 

=5rv\ 

[0062] /it i.(4\ mtmrnmnzii^^x . i-^y 

L/::*^. ^J'^^^Xt^v]^. ^yrf^JII. ^^^rJ'/l^Jl* 
:^^(4r3^^';^^M^fflV^■Ci^y-9-^ HtRiE^^t^-frT 

[0063] 

( 1 ) :^%m^,zxti\i. xj^v$^')yymi,zxmm^m 
m^^> mz^'th'T^x-7mFf-<ri^wmm^<r>mx 
^f£M L . ^^-yr -y - 'Ji,zi. h *f- vwm. 

( 2 ) Jts^BJtc iixtf. T^n-y ^ y >^'&tcTliM^« 
S^r S I^OT^ Xvm^ i^r «y Ttt <J: I) ^- b 

[llM<^fS#=5rlKBH] 

m\ ] *^BHO-MfeOJg®T'J>S^2^#:^|lISSil 
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[ 114 ] n y^xo-xy -y ^' y Vi/iiaolMBJIlTS) 
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